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DETAILED ACTION 

Responsive to communication application filed on 12/04/2003, claims 1-21 are 
pending. 

Claim Objections 

1 . Claim 1 5 is objected to because of the following informalities: as line 2, before 
"voltage", suggested that "vody" could be "body". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all . 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to'be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3, 6,7, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lane et al. paper entitled "The design of Thin-Film polysilicon 
resistor for analog IC applications", in view of Applicant's Admitted Prior Art. 

4. With respect to claim 1 , Lane et al. disclose a method of modeling a thin film 
resistor in an integrated circuit (abstract), comprising: characterizing a thermal 
resistance of the thin film resistor, wherein the thermal resistance accounts for self- 
heating thereof during operation (Lane et al. page 740, col. 2, fl4, II. 1-4); and 

using the thermal resistance in a model for use in simulating integrated circuits 
using the thin film resistor (Lane et al. page 738, col. 2, fl 2, II. 1-5 and fl 4, II. 1-3). 
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5. Lane et al. do not teach fabricating the thin film resistor over a substrate and a 
dielectric. 

Applicant's admitted prior art (AAPA) teaches the old and customized in the art of 
fabricating the thin film resistor over a substrate and a dielectric ( Specification, page 1, 
II. 15-22). 

6. It would have been obvious to of ordinary skill in the art to combine the teaching 
of Lane with AAPA for suggestion an approach to designing polysilicon resistors of 
taking into account such electrical characteristics as a sheet resistance, temperature 
coefficient, voltage nonlinearity, uniformity, and matching (Lane et al. page 738, col. 2, 
2, II. 1-5). Therefore, the demonstrated that performance comparable to thin film resistor 
can be achieved without the requirement of a long time development time and 
specialized knowledge (Lane el at. page 738, col. 2, 3, II. 11-14). 

7. With respect to claim 2, Lane disclose the method of claim 1 , wherein 
characterizing the thermal resistance of the thin film resistor (Lane el at. page 740, col. 

I, H 1, II. 1-3) comprises: 

measuring dimensions of the thin film resistor (Lane el at. page 740, col. 1, H 2, 

II. 1-8); and 

calculating an approximation of the thermal resistance using the measured 
dimensions (Lane el at. page 740, col. 2, 1f 4, II. 1-6; formulas 1,2; and page 741, col. 1, 
II. 11-15; formulas 3,4). 

8. With respect to claim 3, Lane et al. teach the method of claim 2, wherein 
calculating the approximation of the thermal resistance comprises calculating the 
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thermal resistance as formulas (1) (Lane el at. page 740); (3), (5) (Lane el at. page 
741). 

9. Lane et al. do not explicitly teach the formula of claim 3. However, Lane et al. do 
disclose the formula as follow: 

Substitute equations (3) and (5) into (1 ) and simplify, then R th = t ox/(G ox LW) 

While t ox= z, and 

Gox=A{ Lane el at. page 741 , col. 1 , II. 4-6) 
Therefore, according to the formula R th = t ox/(G oxLW) the teaching from Lane et al. is 
relevant and contains all elements of claimed formula below, 

R th = zMLW, 

wherein R th is the thermal resistance, z (t ox ) is a thickness of an electrically insulating 
layer overlying the substrate on which the thin film resistor resides, A {G ox) is the 
thermal conductivity distribution associated with the thin fill resistor, and L and W is the 
length and width of the thin film resistor, respectively. 

1 0. Therefore, it would have been obvious to of ordinary skill in the art that even 
though Lane et al. do not use the Applicant's {exact/ precise} variables or expression for 
calculating thermal resistance, the formulas of Lane et al. can be rearranged to show 
how to calculate the thermal resistance, based on the structure characteristics of the 
thin film resistor (Lane et al. page 740, col. 1 , H 2, II. 1-3). 

1 1 . With respect to claim 6, Lane et al. disclose the method of claim 1 , further 
comprising fabricating a plurality of thin film resistors of the same type, wherein the 
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plurality of thin film resistors have varying dimensions associated therewith (Lane et al. 
page 738, col. 2, H 4, II. 6-1 1 and page 743, col. 1 , 3, II. 1-2). 

12. With respect to claims 7 and 10, Lane et al. disclose the method of claim 6, 
wherein characterizing the thermal resistance of the thin film resistor comprises: 

measuring a voltage/ current coefficient of the plurality of thin film resistors, 
thereby resulting in voltage/current coefficient data that reflects a change in resistance 
of the thin film resistors based on variations in applied voltage thereto (Lane et al. page 
738, col. 1 , Introduction, II. 7-1 1 ; col. 2, 4, II. 4-1 1 ); and 

using the voltage/current coefficient data to extract fit parameters to characterize 
the thermal resistance (Lane et al. page 738, col. 2, U 2, II. 1-5). 

However, the formulas (1), (3) and (5) mention as claim 6 suggest that 
calculating the thermal resistance of thin film resistance also relative to voltage and 
current coefficient (Lane et al. page 739, col. 1 , 1 , II. 1-3). 

Therefore, It would have been obvious to of ordinary skill in the art for the 
relationship between thermal resistance of the thin film resistor and voltage/ current 
coefficient that was well known in the Ohm's theory. 

1 3. With respect to claim 1 1 , Lane et al. disclose a method of modeling a bar- 
shaped thin film resistor, comprising: 

forming a plurality of thin film resistors of differing sizes (Lane et al. page 738, 
col. 2, 4, II. 6-1 1 and page 743, col. 1 , U 3, II. 1-2); 

measuring a voltage or current coefficient of the plurality of thin film resistors 
(Lane et al. page 738, col. 1 , Introduction, II. 7-1 1 ; col. 2, U 4, II. 4-1 1 ); and 
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determining a thermal resistance based on the measured voltage or current 
coefficient (Lane et al. page 738, col. 2, 1|2, II. 1-5; fig. 4; page 741, col. 1, U 1; and col. 
2,112, 11.4-6). 

However, the formulas (1 ), (3) and (5) mention as claim 6 suggest that 
calculating the thermal resistance of thin film resistance also relative to voltage and 
current coefficient (Lane et al. page 739, col. 1 , 1 , II. 1-3). 

Therefore, It would have been obvious to of ordinary skill in the art for the 
relationship between thermal resistance of the thin film resistor and voltage/ current 
coefficient that was well known in the Ohm's theory. 

14. With respect to claim 12, Lane et al. disclose the method of claim 1 1 , wherein 
measuring the voltage coefficients comprises: 

applying a voltage of varying magnitude across the plurality of thin film resistors( 
page 738, col.2, 1J 4, II. 1-8) ; and 

measuring a change in resistance of the plurality of thin film resistors as a 
function of the varied applied voltages (page 738, col.2, U 4, II. 8-1 1 ). 

15. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lane 
et al. paper entitled "The design of Thin-Film polysilicon resistor for analog IC 
applications", in view of Joy et al. paper entitled " Thermal Properties of very 
Fast Transistor". 
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16. Lane et al. teach the method of claim 2, wherein calculating the approximation of 
the thermal resistance comprises calculating the thermal resistance according to the 
formula disclose in claim 5, 

Rth = z/>1LW 

wherein R m is the thermal resistance, z is a thickness of an electrically insulating 
layer overlying the substrate on which the thin film resistor resides, A is the thermal 
conductivity distribution associated with the thin film resistor, and L and W are the 
length, and width of the thin film resistor, respectively. 

1 7. Lane et al. also teach formulas (1 ) through (7) , that associated for calculate the 
thermal resistance of the thin film resistor 

1 8. Lane et al. do not teach R th relative to the height of thin film resistor, 

19. Joy et al. teach thermal resistance of thin film, which is bar shape (fig. 10) 
associated with L, W, and H are the length, width, and height of the thin film (Joy, page 
587, col. 2, II. 5-12) , respectively. 

20. However, combining the teaching of Lane et al. ( formulas (1 ) through (7)) with 
Richard et al. (formulas (1 1 ) and (12) may be derived that at least suggests, if not 
disclose the thermal resistance of the thin film resistor according to the claimed formula 
as below: 

Rth = zM (LW + 2H(L + W)), 

21 . Therefore, it would have been obvious to of ordinary skill in the art to reference 
Joy in determining the effect of the thermal spreading resistance because Joy disclose 
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additional that involve change in the size and depth of the dissipating region (Richard, 
page 592, col. 1,^4,11. 2-4). 

Allowable Subject Matter 

22. Claims 4, 8, 9, and 13- 21 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

23. The following is a statement of reasons for the indication of allowable subject 
matter: regarding to claims 4, 8, 9, the prior arts do not teach " a fit parameter that 
account for a temperature gradient associated with top, peripheral, bottom portions for 
calculating a thermal resistance of the thin film resistor" . 

24. The following is a statement of reasons for the indication of allowable subject 
matter: regarding to claims 13-21 , the prior arts do not teach "using body voltage 
coefficient, head voltage coefficient data to calculate a voltage coefficient and thermal 
resistance for thin film resistor" 

Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Chung et al. and Pence et al. reference for teaching a method of 
measuring a thermal resistance associated with geometrical of thin film resistor. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nghia M. Doan whose telephone number is 571-272- 
5973. The examiner can normally be reached on 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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